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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we discuss the remaining issues after RAN1#101-e [1] on DL signals and channels including search space set switching from group #1 to group #0, PDCCH monitoring when RB set indication is not available, RB set indication in FBE and further rules on CSI-RS validation. The text proposals corresponding to the proposals are given in the appendix. 

[bookmark: OLE_LINK13][bookmark: OLE_LINK36][bookmark: _Ref129681832]On search space set switching
In RAN1#101-e [1], following agreement was reached. 
Agreement:
· searchSpaceSwitchingTimer-r16 is configured per Cell, or per Cell group if Cell group is configured
· The timer value is configured and decremented in units of a reference SCS 
· FFS: Whether reference SCS is the minimum SCS across all configured BWPs in the Cell, or Cell group if configured
As for the FFS point, it should be clarified that there is no reference SCS configuration from higher layer signaling based on TS 38.331. UE should determine the reference SCS from the minimum SCS across all configured BWPs in the Cell or Cell group. It can avoid SS set group switching in the middle of a slot when the SCS of active BWP is smaller than the reference SCS. Moreover, the reference SCS should maintain during the timer countdown procedure, even if BWP configuration update occurs during the period. Otherwise, the switching time from SS set group#1 to SS set group#0 will be unintentionally extended when a new BWP is configured with smaller SCS than those of existing ones 
Proposal 1: UE should determine the reference SCS for searchSpaceSwitchingTimer-r16 as the minimum SCS across all configured BWPs in the Cell, or Cell group if configured. The reference SCS should be maintained during the timer countdown procedure. The corresponding text proposal is in TP#1 in the appendix.
In TS 38.213 [2], the behavior of implicit SS set group switching is specified. If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0

However, it is not clear when the timer is reset as the value of searchSpaceSwitchingTimer-r16. Based on the highlighted sentence, the timer will be reset whenever it detect DCI format in any search space set including SS set group#1. In such case, the timer will not decrease as expected when UE is detecting SS set group #1 in each slot.
Moreover, considering the time reserved for SS set group switch , the timer will not decrease during the switching time according to current description. An example was as plotted in figure 1. It should be clarified whether the timer should be reset and decrease immediately after detection DCI format in SS set group#0 or after switching to SS set group#1.
[image: ]
[bookmark: _Ref46331721]Figure 1	timer adjustment in SS set group switch
Observation 1: The current language on timer reset “detects a DCI format by monitoring PDCCH in any search space set” is not aligned with the condition “detects a DCI format by monitoring PDCCH according to a search space set with group index 0” .
Observation 2: It should be clarified whether the timer should be reset and decrease immediately after detection DCI format in SS set group#0 or after switching to SS set group#1.
On DCI format 2_0
In TS 38.213 v16.1.0 [2], the following text was captured.If a UE is provided availableRB-SetPerCell-r16, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by DCI format 2_0 as described in Clause 11.1.1.

When UE is not configured to detect available RB set indicator or UE fails to detect DCI format 2_0 carrying available RB set indicator, UE should monitor PDCCH on each RB set on which the search space is configured. 
Proposal 2: When UE is not configured to detect available RB set indicator or UE fails to detect DCI format 2_0 carrying available RB set indicator, UE should monitor PDCCH based on search space configuration assuming all RB set are available. The corresponding text proposal is in TP#3 in the appendix.
If the transmission occasion of DCI format 2_0 carrying available RB set indicators locates at beginning of a DL COT, gNB is not able to update the fields according immediately after LBT. It is beneficial to define a mechanism to indicate UE the values of available RB set indicator fields in the detected DCI format 2_0 is not valid and will be updated later. UE will still monitor PDCCH in each RB set until receiving an available RB set indicator with valid indication. A contradiction indication mechanism can be used in such case. For example, gNB is indicating all RB sets are not available in a DCI format 2_0 (all “1” in available RB set indicator field) while UE detects the DCI format 2_0 in at least one of the RB set. In order to avoid ambiguity, gNB should avoid configure UE to detect DCI format 2_0 on a RB set which does not overlap with any RB sets indicated by available RB set indictors. It is also not good to indicate all RB set are available (all “0”) in such case, although the behavior of PDCCH monitor is same. It will impact LBT type switch to be discussed in the follow paragraphs.
Proposal 3: When UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE will assume the current available RB set indication is not valid and continue monitoring PDCCH candidates on these RB sets if configured. The corresponding text proposal is in TP#3 in the appendix.
In RAN1#99 [3], the following agreement was reached.
Agreement:
· UE determines if a Cat 4 UL transmission can be switched to Cat 2 LBT with 25 us duration within a gNB initiated COT in indicated available LBT bandwidths, based on the indicated remaining channel occupancy duration.
· Note: If UEs with configured grant UL transmissions may apply the switch to Cat. 2, the gNB ensures that the COT is acquired using the highest CAPC
When gNB transmits Available RB Set Indicator immediately after LBT succeed, gNB will indicate all RB sets are not available due to lack of time to update the DCI content. According to the agreement, UE is not allowed to switch CAT4 LBT to CAT2 LBT in all RB sets even if on the RB set where DCI format 2_0 is detected.  In order to improve the efficiency of channel access, UE should be allowed to switch CAT4 LBT to CAT2 LBT on the same RB set(s) where DCI format 2_0 carrying available RB set indicator is detected when available RB set indicator indicate all RB set are not available for reception. 
Proposal 4: When UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE assumes the RB set where the detected DCI format 2_0 locates remains available until the end of the indicated channel occupancy duration. The corresponding text proposal is in TP#2 in the appendix.
The RB availability obtained from available RB set indicator in DCI format 2_0 will be valid until the end of COT. In LBE, the COT duration can be obtained from either SFI or COT duration indicator in DCI format 2_0 at the same time. The same mechanism can be used in FBE. Additionally, UE can also derive the COT duration acquired by gNB from FFP configuration and DL detection at beginning of FFP in FBE according to the definition of channel occupancy time in EN301 893 v2.1.1.
“The total time during which Frame Based Equipment can have transmissions on a given channel without re-evaluating the availability of that channel, is defined as the Channel Occupancy Time (COT).”
Proposal 5: In FBE, UE can obtain COT duration from SFI or COT duration indicator in DCI format 2_0. UE can also derive COT duration acquired by gNB from the FFP configuration if neither SFI nor COT duration indicator is configured. The corresponding text proposal is in TP#2 in the appendix. 
CSI-RS validation
In RAN1#101-e [1], the CSI-RS validation rules were discussed. It was agreed that 
Agreement:
When DCI 2_0 contains COT duration, but not SFI, UE cancels the reception of periodic or semi-persistent CSI-RS configured by higher layers on downlink and flexible symbols (including the case where no semi-static TDD configuration is provided to the UE) if the periodic or semi-persistent CSI-RS location is outside the CO duration indicated by the COT duration field.
The remaining issue is the behaviour when COT duration indicator/available RB set indicator is configured while SFI is not configured. From our perspective, it would be risky to always assume validation of P/SP-CSI-RS within the COT duration only indicated by COT duration indicator in DCI 2_0 because the UL and gap of paused COT are also covered in the COT duration. The mechanism for UE not configured with either CO-duration or SFI can be reused.
Proposal 6: The same CSI-RS validation rules when UE is not configured with CO-duration and SFI can be reused when UE is configured with COT-duration but not SFI and the preconfigured P/SP CSI-RS location is inside CO duration indicated by the COT duration field.

[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
In this paper, we have the following observations and proposals.
Observation 1: The current language on timer reset “detects a DCI format by monitoring PDCCH in any search space set” is not aligned with the condition “detects a DCI format by monitoring PDCCH according to a search space set with group index 0” .
Observation 2: It should be clarified whether the timer should be reset and decrease immediately after detection DCI format in SS set group#0 or after switching to SS set group#1.

Proposal 1: UE should determine the reference SCS for searchSpaceSwitchingTimer-r16 as the minimum SCS across all configured BWPs in the Cell, or Cell group if configured. The reference SCS should be maintained during the timer countdown procedure. The corresponding text proposal is in TP#1 in the appendix.
Proposal 2: When UE is not configured to detect available RB set indicator or UE fails to detect DCI format 2_0 carrying available RB set indicator, UE should monitor PDCCH based on search space configuration assuming all RB set are available. The corresponding text proposal is in TP#3 in the appendix.
Proposal 3: When UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE will assume the current available RB set indication is not valid and continue monitoring PDCCH candidates on these RB sets if configured. The corresponding text proposal is in TP#3 in the appendix.
Proposal 4: When UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE assumes the RB set where the detected DCI format 2_0 locates remains available until the end of the indicated channel occupancy duration. The corresponding text proposal is in TP#2 in the appendix.
Proposal 5: In FBE, UE can obtain COT duration from SFI or COT duration indicator in DCI format 2_0. UE can also derive COT duration acquired by gNB from the FFP configuration if neither SFI nor COT duration indicator is configured. The corresponding text proposal is in TP#2 in the appendix. 
Proposal 6: The same CSI-RS validation rules when UE is not configured with CO-duration and SFI can be reused when UE is configured with COT-duration but not SFI and the preconfigured P/SP CSI-RS location is inside CO duration indicated by the COT duration field.
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Appendix:
[bookmark: _GoBack]TP#1: in TS38.213 
[bookmark: _Toc29894869][bookmark: _Toc29899168][bookmark: _Toc29899586][bookmark: _Toc29917315][bookmark: _Toc36498189][bookmark: _Toc45699217]10.4	Search space set group switching
A UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
When a UE is provided searchSpaceGroupIDList-r16, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList-r16.
A UE can be provided by searchSpaceSwitchingDelay-r16 a number of symbols  where a minimum value of   is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration . If the UE indicates a corresponding capability, the UE applies the  value for UE processing capability 2; otherwise, the UE applies the  value for UE processing capability 1 for SCS configuration .   
Table 10.4-1: Minimum value of  [symbols]
	
	Minimum  value for
 UE processing capability 1 [symbols]
	Minimum  value for
 UE processing capability 2 [symbols]

	0
	25
	10

	1
	25
	12

	2
	25
	22



A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot for a reference SCS configuration . UE determines the reference SCS as the minimum SCS across all configured BWPs in the Cell, or Cell group if configured. UE maintains the reference SCS during timer decrement procedure.	Comment by Huawei: TP for proposal 1
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set group switching flag field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1; 
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0
-	if the UE detects a DCI format 2_0 and a value of the search space set group switching flag field in the DCI format 2_0 is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  of the active BWPs in the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.

*** Unchanged text is omitted ***

[bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc26719427][bookmark: _Toc29894863][bookmark: _Toc29899162][bookmark: _Toc29899580][bookmark: _Toc29917319][bookmark: _Toc36498193][bookmark: _Toc45699221]TP#2 in TS38.213 v16.2.0
11.1.1	UE procedure for determining slot format
This clause applies for a serving cell that is included in a set of serving cells configured to a UE by slotFormatCombToAddModList and slotFormatCombToReleaseList.
If a UE is configured by higher layers with parameter SlotFormatIndicator, the UE is provided a SFI-RNTI by sfi-RNTI and with a payload size of DCI format 2_0 by dci-PayloadSize. 
The UE is also provided in one or more serving cells with a configuration for a search space set [image: ] and a corresponding CORESET [image: ] for monitoring [image: ] PDCCH candidates for DCI format 2_0 with a CCE aggregation level of [image: ] CCEs as described in Clause 10.1. The [image: ] PDCCH candidates are the first [image: ] PDCCH candidates for CCE aggregation level [image: ] for search space set [image: ] in CORESET [image: ].
For each serving cell in the set of serving cells, the UE can be provided: 
-	an identity of the serving cell by servingCellId
-	a location of a SFI-index field in DCI format 2_0 by positionInDCI
-	a set of slot format combinations by slotFormatCombinations, where each slot format combination in the set of slot format combinations includes 
-	one or more slot formats indicated by a respective slotFormats for the slot format combination, and 
-	a mapping for the slot format combination provided by slotFormats to a corresponding SFI-index field value in DCI format 2_0 provided by slotFormatCombinationId
-	for unpaired spectrum operation, a reference SCS configuration [image: ] by subcarrierSpacing and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration [image: ] by subcarrierSpacing2 for the supplementary UL carrier
-	for paired spectrum operation, a reference SCS configuration [image: ] for a DL BWP by subcarrierSpacing and a reference SCS configuration [image: ] for an UL BWP by subcarrierSpacing2
-	a location of an available RB set indicator field in DCI format 2_0 that is 
-	one bit, if intraCellGuardBandDL-r16 for the serving cell indicates no intra-cell guard-bands are configured, where a value of '1' indicates that the serving cell is available for receptions, a value of '0' indicates that the serving cell is not available for receptions, by availableRB-SetPerCell-r16, and the serving cell remains available or unavailable for reception until the end of the indicated channel occupancy duration
-	a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, if intraCellGuardBandDL-r16 for the serving cell indicates intra-cell guard-bands are configured, where the bitmap includes  bits and  is the number of RB sets in the serving cell, a value of '1' indicates that an RB set is available for receptions, a value of '0' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16 and a RB set remains available or unavailable for receptions until the end of the indicated channel occupancy duration	Comment by Huawei: TP for proposal 5
-	When UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable  (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE assumes the RB set where the detected DCI format 2_0 locates remains available until the end of channel occupancy duration.	Comment by Huawei: TP for proposal 4
-	a location of a channel occupancy duration field in DCI format 2_0, by CO-DurationPerCell-r16, that indicates a remaining channel occupancy duration for the serving cell starting from a first symbol of a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by CO-DurationList-r16. If CO-DurationPerCell-r16 is not provided, the remaining channel occupancy duration for the serving cell is a number of slots, starting from the slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats
-	a location of a search space set group switching flag field in DCI format 2_0, by SearchSpaceSwitchTrigger-r16, that indicates a group from two groups of search space sets for PDCCH monitoring for scheduling on the serving cell as described in Clause 10.4.
*** Unchanged text is omitted ***
[bookmark: _Hlk42334731]For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16 and is not provided SlotFormatIndicator, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are not within the indicated remaining channel occupancy duration.
For operation with shared spectrum channel access, if a UE is configured by higher layers to receive a CSI-RS and the UE is provided CO-DurationPerCell-r16 and is not provided SlotFormatIndicator, for a set of symbols of a slot that are indicated as downlink or flexible by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided, the UE cancels the CSI-RS reception in the set of symbols of the slot that are within the indicated remaining channel occupancy duration if the UE does not detect a DCI format indicating an aperiodic CSI-RS reception or scheduling a PDSCH reception in the set of symbols of the slot, if a UE is provided CSI-RS-ValidationWith-DCI-r16.	Comment by Huawei: TP for proposal 6
*** Unchanged text is omitted ***

TP#3: in TS38.213 v16.2.0
[bookmark: _Toc12021485][bookmark: _Toc20311597][bookmark: _Toc26719422][bookmark: _Toc29894857][bookmark: _Toc29899156][bookmark: _Toc29899574][bookmark: _Toc29917311][bookmark: _Toc36498185][bookmark: _Toc45699212]10	UE procedure for receiving control information
*** Unchanged text is omitted ***
If a UE is provided availableRB-SetPerCell-r16, the UE is not required to monitor PDCCH candidates that overlap with any RB from RB sets that are indicated as unavailable for receptions by DCI format 2_0 as described in Clause 11.1.1. If a UE does not detect available RB set indicator if configured, or a UE detect a DCI format 2_0 carrying available RB set indicator indicating all RB sets are unavailable (all ‘0’) including the RB set where the detected DCI format 2_0 locates, UE will assume the current available RB set indication is not valid and continue monitoring PDCCH candidates on these RB sets if configured.. 	Comment by Huawei: TP for proposal 2&3
*** Unchanged text is omitted ***
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